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Impacts Of Sugar On Pediatric Oncological Treatment
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ABSTRACT

Pediatriccancerisoneoftheleading causes
ofchildhoodmortality,
andtheimpactofdietaryfactors, such as excessive
sugar consumption,
ontheprogressionandtreatmentoftumors in
childrenhasgarneredincreasinginterest.  Thisstudy
reviews theliteratureontheinfluenceof sugar on
tumor metabolism, highlightingthe Warburg effect,

wherecancercellspreferentially utilize
anaerobicglycolysis for energyproductioneven in
thepresenceofoxygen, promoting tumor

proliferation. Furthermore, high sugar
intakeisassociatedwithincreasedinsulinand  IGF-1
levels, whichsupportthegrowthof tumor cells, as
well as
exacerbatingchronicinflammationandimmunosuppr
ession, compromisingtheimmunesystem's response.
Dietarystrategies, such as sugar restriction,
haveshowntherapeuticpotentialbyreducingthe

glucose availableto tumor cells,
althoughtheyshouldbeimplementedcautiously in
pediatricpatientsduetotheircriticalnutritionalneeds

for development.
Thisarticleemphasizestheimportanceoffurtherresear
chthatintegratespediatriconcology, nutrition,
andmetabolism, aiming for
personalizedinterventionsthatmayenhanceclinicalou
tcomesandthequalityoflife for
childrenundergoingcancertreatment.

KEYWORDS: SUGAR, NEOPLASM,

PEDIATRICS, TREATMENT.

l. INTRODUCTION

Pediatriccancerisoneoftheleading  causes
ofmortality in childrenandadolescents,
surpassedonlybyaccidents in  termsof global
incidence. Althoughadvances in
oncologicaltreatmentshavesignificantlyincreasedsur
vival rates over  thepast 50 years,
reachingaround85% for
mosttypesofchildhoodcancer, prognosisand
response totreatment still varywidely,

dependingonbiologicalandenvironmentalfactors
(American Cancer Society, 2024). In thiscontext,

thereisgrowinginterest in
investigatinghowdietaryfactors, such as excessive
sugar consumption,

mayinfluencetheprogressionandtreatmentofneoplas
ms in pediatricpatients.

The alteredmetabolismofcancercells,
characterizedbythephenomenonknown  as  the
Warburg effect, plays a central role in
cancerbiology. In thisphenomenon, even in
thepresenceofoxygen, tumor
cellsprefertogenerateenergymainlythroughanaerobi
cglycolysisratherthanmitochondrialoxidativephosp
horylation, resulting in lactateproductionand
promoting tumor growth (Isidoro; Cuezva, 2004).
The high rate of glucose
uptakebycancercellsisoneofthemarkersofthisconditi
on, suggestingthatexcess sugar in the diet
couldpotentiallyprovide more substrate for tumor
growthandproliferation.

In addition, excessive sugar
consumptionisassociatedwithelevatedlevelsofinsuli

nandinsulin-like growthfactor (IGF-1),
hormonesthatcanpromote tumor

cellsurvivalandproliferation (Gallagher; LeRoith,
2020). Thesegrowthfactors are recognized for
theirmitogenic, anti-apoptotic, and pro-
inflammatoryactions, whichcreate a
biologicalenvironmentconduciveto tumor
progression, especially in individualswith a high
intakeofrefinedsugars.

The impactof sugar ontheimmune system
alsodeservesattention. High sugar
consumptioncanexacerbateoxidative stress
andchronicinflammation,
theprocesscontributestoimmunosuppressionandcom
promisestheimmunesystem'sabilitytoidentifyanddes
troycancercells. Furthermore, the Fenton and
Haber-Weiss reactions,
whichgeneratereactiveoxygenspecies (ROS) in
sugar-richenvironments, can cause significant DNA
damage, increasegenomicinstability,
andpromotecarcinogenesis (Murphy et al., 2014).

DOI: 10.35629/5252-0605555561

[Impact Factorvalue 6.18| ISO 9001: 2008 Certified Journal  Page 555



Volume 6, Issue 5, Sep - Oct 2024 pp 555-561 www.ijdmsrjournal.com

cgl' International Journal Dental and Medical Sciences Research

Giventhisevidence,  thisstudyseeksto  explore,
through a literature review, theimpactofexcessive

sugar
consumptionontheprogressionandtreatmentofneopl
asms in pediatricpatients. The
objectiveistoassesswhetherreducing sugar
consumptioncouldcontributetoimprovingtherapeuti
coutcomesandprognosisbymitigating tumor
promotionmechanisms, inflammation,
andimmunosuppression.
1. METHODOLOGY

Thisworkadoptsthestudymethodologyprop
osedby Gil (2008), characterized as a bibliographic

review. Accordingtotheauthor,
thismethodologyinvolvestheanalysisofpreviouslyel
aborated material, suchas

booksandscientificarticles.

In thiscontext, theresearchcarries out a
systematicliterature review
withtheobjectiveofexploringtheimpactof sugar
consumptiononpediatriconcologicaltreatment. The
central hypothesisofthisstudyisthatreducing sugar
consumption in pediatricpatientswithneoplasmscan
improve
treatmentoutcomesbypositivelyinfluencingfactorssu
ch as cancercellbehavior, chronicinflammation,
insulinresistance, andimmunefunction, resulting in
a more effectivetherapeutic response and a more
favorableprognosis.

Toconductthis review, thework follows a
methodologicalsequencethat includes thefollowing

steps: definitionoftheresearchquestion,
searchofscientificdatabases,

selectionofrelevantstudies, data
extractionandanalysis, and, finally,

presentationanddiscussionoftheresults.Forthestudys
earch, recognizedelectronicdatabasessuch  as
PubMed, Scopus, and SciELO werechosen. The
searchwillbecarried out usingspecificterms, such as
"Warburg effect,” "insulin-like growthfactor (IGF-

1), “oxidative  stress,”  andtheirvariations,
combinedwithBooleanoperators. The
searchwaslimitedtostudiespublished in

thelast7years (2018-2024), in English,

focusingontheimpactsof sugar
onthetreatmentofchildrenwithcancer.
Afterscreeningthetitlesand abstracts,
thestudiesdeemedmostrelevant for
detailedanalysiswereselected. The

criticalevaluationoftheselectedstudieswillbecarried
out

consideringbothmethodologicalqualityandrelevance
totheresearchquestion. For data extraction, a
standardizedformwillbeused, whichwill include

informationonthestudy design, sample
characteristics, possibleimpactsof sugar
onmetabolismandcancercells, as wellas

itsinfluenceonpediatriconcologicaltreatment.  The
mainresultsandconclusionsofthestudieswillalsobere
corded.

The
synthesisoftheresultswillbeconductedthroughqualit
ativeanalysis, withtheobjectiveofidentifying trends
anddiscrepanciesamongthereviewedstudies. The
discussionwilladdresstheclinicalimplicationsofthefi

ndings, as well as
themethodologicallimitationsofthestudiesincluded
in  the  review, in  ordertoprovide a
comprehensiveanalysisoftheevidence. The
focusoftheanalysiswasdefined as
thestudy'sobjective, methodologicalquality,

andoutcome, andtheQualis
(Brazilianscientificjournal ranking platform) rating
ofthejournal in
whichthearticleswerepublishedwasverified.

In additiontothis approach, thestudyadopts
as a secondmethodologicaloptionthe 2020
PRISMA (PreferredReportingltems for Systematic
Reviews and Meta-Analyses) guideline. PRISMA
is a widelyrecognized set of standards for
thetransparentconductandpresentationofsystematic
reviews and meta-analyses. The adoptionof
PRISMA allows for a
clearvisualizationofthenumberofstudiesidentified,
selected, andincluded in the review through a
flowchart,
contributingtothetransparencyandreproducibilityoft
heprocess  (Page et al, 2021). The
searchandselectionstrategyusedwillbedetailed in the
PRISMA flowchart, whichwillbepresentedin Figure
1.
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Figure 1. Flowchart ofarticleselectionbasedonestablishedcriteria.
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Included
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1. RESULTS
TITLE AUTHOR OBJECTIVE MAIN
AND RESULTS/CONCLUSION
YEAR
Total sugar | Debras C, | The Total sugar
andadded sugar | Chazelas E, | objectivewastostudytheassociati | intakewasassociatedwithanincre
intake, typesof | Srour B, et al. | onsbetween total andadded | asedcancerrisk,
sugar, 2020 sugar intakeandcancerrisk | especiallybreastcancer.
andcancerrisk: (overall, breast,
resultsfromthepr andprostatecancer),
ospectiveNutriN consideringtypesandsourcesof
et-Santé cohort sugar.
Significanceoflo | AlicjaSzypow | The The

w-carbohydrate
diets andfasting
in
patientswithcan
cer

ska 1,
BozenaReguls
ka-llow 1

study'sobjectivewastodiscussthe
relationshipbetweenlow-
carbohydrate diets
andfastingduringcancertreatmen
t, exploringhowthesedietary
approaches
canaffecttheeffectivenessofconv

resultsindicatedthatpatientswho
maintainedlow-carbohydrate
diets showedimproved overall
health, a reduction in tumor
mass, andslower tumor growth.
The
studyalsosuggestedthatfastingco

entionaltreatments. uld make cancercells more
sensitivetochemotherapy,
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reducegrowthfactorconcentratio
ns, andpromote normal
cellrepair. Additionally,
fastingwasobservedtoinduceauto
phagy, a
processthatcansimultaneouslyeli
minatecancercells.
CarbohydrateN | Maino The objectiveofthe  review | The conclusionofthe review
utritionandthe Vieytes, wastosummarizeepidemiologica | indicatesthattheevidenceontherel
Risk of Cancer | Christian A et | Istudiesinvestigatingtheassociati | ationshipbetweencarbohydratesa
al. 2019 onshetweencarbohydrateintakea | ndcancerriskisstrongest for
ndcancerincidenceandsurvival, | theassociationbetweenfiberandc
consideringbiologicalmechanis | olorectalcancer,
msthatmayexplaintheseassociati | withincreasedfiberintakeassociat
ons. edwithreducedrisk.
Metabolicbarrie | DePeaux, The The
rstocancerimmu | Kristin, and | objectiveofthestudywastoinvesti | study'sresultsindicatethatinterve
notherapy Greg M | gatehowthecharacteristicsofthe | ntionsovercomingmetabolicrestr
Delgoffe. tumor microenvironment | ictions in the tumor
2021 (MET) affecttheimmune | microenvironment—such as low
response ofantitumor T | glucose levels—show
cellsandhowmetabolicrestriction | potentialwhencombinedwithther
S in | apiessuch as immune checkpoint
thisenvironmentcanbeovercome | blockade, adoptivecelltherapy,
to improve | andoncolyticvirustherapy,
cancerimmunotherapy. improvingimmunotherapyeffica
cyand tumor control.
Simple  sugar | Laguna, Juan | To examine | However, anincreaseof 5 g/day
intakeandcancer | Cetal. 2021 | therelationshipbetweensimple in liquid sugar
incidence, sugar intakewasassociatedwith a
cancermortality intakeandtheincidenceofcancer, | highercancerincidence, with a
andall-cause cancermortality,  andall-cause | cancerriskratiorangingfrom 1.08
mortality: A mortality in a cohortof high | for total liquid sugar to 1.39 for
cohortstudyfro cardiovascular riskindividuals. fructosefromfruitjuice.
mthe Mortalityduetocancerandall
PREDIMED causes alsoincreasedwithliquid
trial sugar intake.
Sugar Free: | John Daly 1, | The review investigatesthe role | Recentevidenceindicatesthatthes
Novel MattiasCarlst | ofinhibitoryreceptors  Siglec-7 | ialylatedglycanlayeroncancercell
Immunotherape | en 2, Michael | and Siglec-9 on Natural Killer | sfacilitatesimmune system
utic Approaches | O'Dwyer 1. | (NK) evasion.  Thishypersialylation
TargetingSiglec | 2019 cellsandtheirinteractionwithsial | interferes with NK cellactivity,
sandSialicAcids ylated surfaces of tumor cells, | allowingtumorsto escape
toEnhance focusingonhowtheseinteractions | immunesurveillance.  Siglec-7
Natural ~ Killer regulate NK | and Siglec-9 inhibitoryreceptors,
CellCytotoxicit cellcytotoxicityandimmuneevasi | whichinteractwithsialylatedglyc
y Against onbycancercells. ans, show therapeuticpromise.
Cancer
Effectsof Zhu, Toinvestigatetheinfluenceofmet | The researchhighlightsthat sugar
Glucose Longfeiet al. | abolicpathways, particularly | metabolism,
Metabolism, 2022 glucose andlipidmetabolism, in | particularlythroughglycolysis,
LipidMetabolis the tumor | plays a crucial role in the tumor
m, microenvironmentandhowthese | microenvironment. Tumor cells
andGlutamineM alterationsaffectcancertherapies, | consume largeamountsof
etabolismon with a  focuson  glucose | glucose, generatinglactate,
Tumor metabolismreprogrammingand contributingtoanimmunosuppres
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Microenvironm
entand Clinical
Implications

its impactonimmune response.

siveenvironmentthataffects NK
cellfunctionandlimitstheeffectiv
enessofimmunotherapy.

Studiessuch as Debraset al. (2020)
indicatethat sugar intake, especiallyaddedsugars,
isassociatedwithanincreasedriskofcancer,
particularlybreastcancer.
Althoughthefocusisonadults,
thesefindingsprovideanimportantbasis for
investigatingtheimpactof sugar consumption in
pediatriconcologypatients,
consideringthatsensitivityto sugar
maybeamplifieddueto still-
developingmetaboliccharacteristics.
Thisscenarioalsoraisesconcernsabouttheimpactofex

cessivesimple sugar consumption in
pediatricpatients, as
alteredmetabolismmayaggravatethe tumor

microenvironment (Szypowska; Regulska-llow,
2019).
Furthermore, the use oflow-carbohydrate

diets andfastingstrategieshasbeenexplored,
presentingpotentialimplications for
pediatriconcology. Such approaches,

accordingtoSzypowskaandRegulska-llow  (2019),
may improve theefficacyofconventionaltreatments,
such as  chemotherapy, by  promoting
autophagyandreducingtheconcentrationof ~ tumor-
stimulatinggrowthfactors. However, in children,
cautionisessentialwhenimplementingrestrictive
diets, as nutritionalrequirements are
criticalduringgrowth, reinforcingtheneed for a
personalized approach.

Vieyteset al. (2019)
corroboratethesefindingsbyhighlightingthatthecons
umptionofrefinedcarbohydratesandsimplesugarsisa
ssociatedwithanincreasedriskofvariouscancers. The
qualityofcarbohydrates in the diet
ofchildrenundergoingoncologicaltreatmentis,
therefore, a factortoconsider, prioritizingfiber-
richfoodsandlimitingprocessed ~ sugar  intake.
Laguna et al. (2021) alsoidentified a
correlationbetweentheconsumptionofliquidsugars,
such as thosefound in sweetenedbeverages,
andanincrease in  cancerincidenceand overall
mortality, suggestingthatmoderation in
theconsumptionoftheseproductsmaybe  beneficial
for pediatricpatients.

Anotherimportantaspectistheimpactof
sugar metabolismonthe tumor
microenvironmentandimmune response.
Accordingto DePeauxandDelgoffe (2021), tumor
cells consume largeamountsof glucose,
creatinganimmunosuppressiveenvironmentthatinhi
bitstheactionof T cellsand Natural Killer (NK)

cells, which are essential in theantitumorresponse.
Thisisparticularlyconcerning in children,
whoseimmune systems are still developing, making
sugar intakecontrolnecessarytoenhancetheimmune
response duringtherapy. Additionally, Daly et al.
(2019)
explainthatthemetabolismofsialylatedglycans in
tumor cellsallowsthemto evade
immunesurveillancebyinteractingwith Siglec-7 and
Siglec-9 receptorson NK cells,
reinforcingtheimportanceofdietaryinterventionsthat
reduceavailable glucose for theseinteractions.

Zhu et al. (2022) point out
thatexcessiveglycolyticmetabolism in  tumor
cellsresults in lactateproduction,
contributingtoanimmunosuppressivemicroenviron
ment,
whichmayfurtherimpairtheefficacyofimmunotherap
iessuch as immune checkpoint blockade.

Thisfactorisespeciallyrelevant in
pediatrictreatments, wherecontrollingdietary
glucose canbe a valuable tool
tooptimizetheimmune response
andincreasetheefficacyoftherapies.

Another point
discussedistheCrabtreeeffect,
whichdemonstratesthatthepresenceof glucose

inhibitscellularrespirationandfavorsglycolysis.  In
Crabtree-positive cells, such as Saccharomyces
cerevisiae, thereis a shift
fromrespiratorymetabolismto respiro-
fermentativemetabolism in high  glucose,
affectingthecellcycleand ATP production.
Thismetabolic  shift favorslactateproductionand
tumor microenvironmentacidification,
contributingtocancerprogression  (Alteriiset  al.,
2018). The predominanceofglycolysis  over
oxidativephosphorylation in tumor
cellshighlightstheimportanceofstrategiesthataimtoin
hibitthispathway as a meansofcontrolling tumor
growth (Vaupel; Schmidberger; Mayer, 2019).
Understandingthesemetabolicadaptations,
as discussedby Pascale et al. (2020),

canenrichtherapeutic approaches in
cancertreatment. The use
ofglycolyticenzymeinhibitors,  such as  2-
deoxyglucose (2-DG),

isbeingexploredtopotentiatetheeffectsofconventiona
Itherapies. However, anydietaryintervention must
bemonitored, especially in pediatricpatients,
toensuretheirnutritionalneeds are met.
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Studiessuggestthat in thepresenceof high

glucose concentrations,
theactivityoftheelectrontransportchain  (OXPHOS)
isreduced, favoringfermentation over
mitochondrialrespiration, which maximizes
energyproductionrapidlyandpromotes tumor
growth (Alberghina, 2023).

Thisinformationreinforcestheimportanceoftherapeu
ticstrategiesaimedatmodulatingcellularmetabolism,
understandingtheinteractionsbetweenglycolyticpath
waysand tumor growth,
toimplementinterventionsthattreatthediseasewhilere
spectingthemetabolicneedsofgrowingchildren
(Pascale et al., 2020).

V. CONCLUSION

Interactionbetween sugar
consumptionandpediatriconcologicaltreatmentisane
mergingfieldthatdemandsattentionduetothemetaboli
cparticularitiesofchildren. High
intakeofsimplesugarscanimpact tumor
progressionandimmune response. Pediatricpatients
are particularlysensitivetodietaryinfluences,
especiallyduringchemotherapyandimmunotherapy,
wheremodulationof sugar metabolismcan improve
clinicaloutcomes.
Furthermore,  theinhibitionofglycolyticpathways,
such as the use of 2-deoxyglucose (2-DG),
offerspromising prospects but requires
carefulmonitoringtoensurethatchildrenreceivethene
cessarynutrients. Thus, thereis a need for more
studiesintegratingpediatriconcology, nutrition,
andmetabolism.
Additionalresearchisessentialtodeveloppersonalized
strategiesthatmeetnutritionalneedsandoptimizeonco
logicaltreatments,
improvingqualityoflifeandincreasingsurvival rates
in pediatric oncology.
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